The diffusion of Information and Communication Technologies (ICTs) is becoming a central policy issue for developing countries, being identified by international policy-makers and scholars as an important driver of knowledge, innovation and economic growth. We analyze ICT access patterns in seven Latin American countries. In particular, we study the socio-economic determinants of the presence of computers and Internet connection at household level. Descriptive data show that ICT diffusion is concentrated in narrowly defined segments of income and educational groups in each country. Across countries, there is also evidence that the lower is the ICT diffusion, the higher is the inequality of that diffusion. Econometrically, we model the probability that a household has or has not adopted computer technologies and Internet access. The results confirm that variables such as income, education and rural/urban areas are key determinants of ICT diffusion. Additionally, there is evidence of geographical network effects and complementarities between Internet uses at different locations.
I. Introduction
It is widely recognized that the diffusion of Information and Communication Technologies (ICTs) is an important engine of economic development. In particular, high levels of ICT diffusion in homes bring benefits to a country in terms of improving the quality of available human capital, increasing demand for technological goods and contributing to the democratization of political structures by providing a greater range of people with a better access to information. Moreover, at micro level, families using ICTs gain several advantages, such as obtaining a better access to information and knowledge, improving communication efficiency, and gaining technological skills which are increasingly important in the job-market. Having access to a home computer, for instance, increases the probability of starting a new business (Fairlie, 2006) , connecting ICT diffusion with some emerging issues of business analysis, such as entrepreneurship. Furthermore, especially in rural areas, households are often not only consumers but also productive units, whose productivity can be strongly enhanced by ICTs. Then, ICT diffusion can also play a major role in poverty reduction, through better diffusion of information, more effective promotion of social programs and improved governance and political participation. The concept of digital divide 2 has then become a relevant public issue, receiving increasing attention both at domestic and international level, taking different dimensions. Indeed, researchers in developed countries -where ICT penetration is higher -have shifted their attention from the traditional distinction between haves and have-nots to the new concept of "digital inequality". It refers not only to mere differences in access, but also to different ICT usage patterns (DiMaggio and Hargittai, 2001) . On the contrary, in developing countries, where ICT diffusion is still at earlier stages, access availability remains an important open issue.
In this perspective, research on drivers of technology diffusion in households is crucial in order to define the appropriate policies to address the digital divide in developing countries.
Nevertheless, the existing empirical literature is mostly based on the experience of developed countries, while it is still missing a comprehensive analysis founded on data at household or individual level from the developing world. 3 This paper contributes to fill this gap, evaluating the main socio-economic determinants of the presence of computer and Internet connection at 1 For a literature review on ICT and poverty, see Adeya (2002) . 2 In the early years of ICT diffusion, the digital divide was defined as "the gap between individuals, households, business and geographic areas at different socio-economic levels with regard both to their opportunities to access ICTs and to their use of the Internet for a wide variety of activities" (OECD, 2001) . More recently, the definition of digital divide has evolved and it is including the quality of access dimension. For example, the ITU define it as "the gap between those who benefit from digital technology and those who do not" (ITU, 2005) . 3 For a cross-country analysis on ICT penetration determinants in developing countries, see Chinn and Fairlie (2006) .
household level in seven Latin American countries. Using data from National Household Surveys, we model the probability that a household has or has not adopted computer and Internet technologies. In addition to the traditional determinants found in the empirical literature, such as income, education, we also explore the role played by other factors commonly identified in theoretical discussions but not sufficiently investigated in the empirical literature. In particular,
we analyze the role played by geographical network effects, presence of students in the households and complementarities between Internet usage at work and at home.
The paper is organized as follows. In Section II is presented a review of the empirical literature concerning ICT access in households. Section III illustrates the overall patterns of ICT diffusion in Latin America. Then, Section IV builds up an economic and econometric framework to develop the analysis at household level, and Section V discusses the estimation results. Finally, Section VI concludes and indicates some future research areas.
II. What Do We Know About ICT Access at Household Level?
The existing economic literature on ICT penetration in households is still in its early stages. It basically consists of descriptive studies that highlight the correlation of access to technologiescomputer adoption, Internet access, type of Internet connection -with household or individual socioeconomic characteristics such as income, education, ethnicity, region and age (e.g. Kominski and Newburger, 1999; OSILAC, 2007) . The analysis of the digital divide at different socio-economic dimensions is the central issue of the ICT literature at household level (Dewan and Riggins, 2005) . In fact, regardless of the definition adopted, the strong policy implications of the digital divide has encouraged several institutions and scholars to analyze the phenomenon.
For instance, the National Telecommunication and Information Administration (NTIA) has pointed out the correlation between education, income, race and age and ICT access in the US (NTIA, 2002 , 2000 , Leigh and Atkinson, 2001 . Indeed, NTIA (2002) 
establish that
Internet is positively correlated with income, education and employment status. Additionally, young individuals are more likely to have ICT access; there is no evidence of a gender gap, while there are important ICT gaps among Whites, Asian Americans, Blacks and Hispanics. Likewise, Chaudhuri et al. (2005) used data from two original surveys of US households to analyze the socio-economic factors that affect Internet adoption. Despite the relevance of income and education, the results suggest that student condition is a significant determinant, while African
Americans and Hispanics are found to be less likely to be online than other ethnic categories.
Based on Chaudhuri et al. (2005) , Flamm and Chaudhuri (2007) developed an ordered decision structure taking into account that broadband service itself may not be available in all areas. The analysis suggests that price is a significant driver of the broadband demand.
Furthermore, controlling for price, the authors show that other non-price factors also seem to affect dialup and broadband demand rather differently. For instance, the effect of marital and student status, gender and metropolitan location, over the choice of low and high speed service is not homogeneous. They find clear differences among households located in urban, sub-urban and rural areas over the broadband choice. Also following Chaudhuri et al. (2005) , Fairlie (2003 and investigated the causes of racial differences in rates of computer and Internet use in the U.S. The results show that racial differences in income, education and occupation explain an important part -but not all-of the gap between whites and other ethnicities. While no evidence has been found for price or school differences, language barriers could justify the remaining part of the gap. Ono and Zavodny (2007a) confirm the results obtained by Fairlie, analyzing the differences in ICT access and use between immigrants and natives in the U.S. They show that immigrants are less likely to have access to computers and Internet at home and that English ability plays an important role in this gap 4 . Other studies with reference to the racial digital divide are Hoffman, et al. (1997) and Hoffman and Novak (1998) .
A number of recent studies have focused on the identification of other possible determinants of computer and Internet penetration. For example, Goolsbee and Klenow (2002) investigated the role of geographic network effects in the diffusion of home computers. They found that people in the U.S. are more likely to own computers in areas where there is a higher computer concentration. Moreover, several contributions in the literature also recognize the role played by psychological factors and attitudes towards the adoption of new technologies. Demoussis and Giannakopoulos (2006a) show that this variable is significant and it also improves forecasting outcomes when compared to the analogue standard Probit.
With the objective of decoupling access and usage analysis, Goldfarb and Prince (2008) analyze separately ICT access and usage in the US. Interestingly, they found that while income and education are positively correlated with adoption, they are negative correlated with hours spent online. The authors argued that the most likely explanation for this is that low income individuals spend more time online because of their lower opportunity cost. The pricing structure of Internet -fixed connection and near-zero usage fees-are particularly important to explain this.
In an appealing international comparison, Ono and Zavodny (2007b) examine the extent and causes of digital inequality using microdata from US, Sweden, Japan, Korea and Singapore 6 .
The study examines patterns and determinants of computer and Internet access and use, focusing in cross-country differences across education, income, age, and sex groups. Overall, the results are consistent with the hypothesis that the digital divide reflects pre-existing social and economic inequalities. Though, the results show no systematic relationship between pre-existing inequalities and differences in computer ownership. The authors interpret this by considering that computers diffusion has yet reached a critical mass in these countries. But demographic and socioeconomic characteristics are still related to whether an individual uses both a computer and Internet, even when access is granted. Remarkably, access to a computer may ameliorate but does not necessarily erase all digital divides.
The European Union (EU) has also been subject of several studies concerning ICT diffusion. Vicente and Lopez (2006) ICT diffusion by sampling the data in north and south countries, and the evidence shows that a geographical digital divide is present in the EU. Interestingly, the decomposition analysis reveals that the differences in access for the two groups of countries are not related to differences in observed determinants. Indeed, the geographical divide is due to unobservables, like cultural and attitudinal differences towards new technologies. Thus, the policy implication is remarkable:
uniform policies across the EU will not be effective to reduce the observing digital divide.
In a regional perspective, Peres and Hilbert (2009) Overall, the literature on ICT diffusion based on micro-data at individual and household level is still limited, and it is particularly weak in developing countries. However, the increasing availability of datasets concerning technology diffusion and use is encouraging the development of a better understanding of ICT diffusion at both empirical and theoretical levels. The significant implications of ICTs over economic, social and cultural dimensions deserve a more precise knowledge on its opportunities, problems and challenges.
III. Main Patterns of ICT Access in Latin America
The ICT penetration in Latin America and the Caribbean is significantly below the developed world access for computer and Internet (See Figure 1) . While the number of computers, Internet and broadband subscribers in the developed countries are respectively 62, 24 and 19 per 100 individuals, in Latin America and the Caribbean all these indicators are below 12 per 100 individuals. And, as discussed by Peres and Hilbert (2009) , such a gap is not narrowing in these
dimensions. Figure 1 also shows that ICT access in the region is slightly higher than in the developing world and it is much greater than in the less developed countries. However, while the diffusion of computers in the region is clearly higher, the access to Internet and broadband is basically similar among Latin America and the developing world.
9
The region itself reflects deeply different patterns of diffusion, both between and within countries. Sub-regionally, South America shows higher levels of penetration than Central Focusing on the access issue, Figure 2 Likewise, the distribution of ICTs across educational quintiles follows a similar pattern:
higher educational quintiles have higher access to both computer and Internet (see Figure 4 ). For example in Mexico, the computer ad Internet adoption rates in the first quintile are 1.3% and 0.2%, respectively; while the penetration rates in the fifth quintile are 60.3% and 34.5%, respectively. In the case of El Salvador, it is particularly clear the non homogeneity in the ICT diffusion. In fact, the increasing ICT diffusion for subsequent educational quintiles is relatively homogeneous from the first until the fourth quintile, but it increases more than proportionally in 11 Ecuador also evidences a striking situation: while it shows a relatively high computer adoption rates (18%) -higher than Latin American average-, it also evidences a very low Internet access rate (2.5%).
the fifth quintile. In fact, while the computer adoption rate rises from 0.2% in the first educational quintile to 4.0% in the fourth, it arrives to a peak of 26% in the fifth quintile. urban areas. For instance, even in Costa Rica, the country with the lowest urban-rural gap, while the urban computer and internet penetration rates are 35% and 14% respectively (latest available year), the rural access rates are 14% and 4%. As a result, the computer penetration rate in rural areas is 39% of the penetration rate in urban areas; and this participation decreases to only 26% in the case of Internet access. Third, although the digital divide among rural and urban areas is narrowing across time, this reduction is slow. In Chile, while the Internet penetration rate was 9.6% in the urban areas and 0.8% in the rural areas in 2000, five years later these figures were 21.6% and 2.8% (see Table 1 ). Therefore, the ratio of rural/urban penetration rates increased from 8% to 13%.
The overall picture of ICT access in Latin America shows that computer and Internet diffusion is still low compared with developed countries. Additionally, it is greatly concentrated in few segments of the population, namely the highest income and educational quintiles. This fact, together with the extensive gap between rural and urban areas, provides evidence with respect to the non-homogeneity of the ICT diffusion process in the region, which seems to reflect pre-existing inequalities in other socio-economic characteristics. This facts about ICT diffusion in Latin American are also consistent with empirical evidence in developed countries (NTIA, various issues; Vicente and Lopez, 2006) . 
IV. Methodology and Empirical Approach a) Methodology
In this section we describe the economic model and the econometric approach used to analyze the determinants of ICT diffusion at household level in the Latin American countries selected.
Following Fairlie (2004) and Vicente and Lopez (2006) , a linear random utility function is employed to model the household's decision to have or to have not a computer at home. The utility associated with each of the two situations is assumed to be a linear function of a set of household's socio-economic characteristics (X i ), and of a stochastic term which represents unobservables and measurement errors (ε i ). Hence, the indirect utility of household i associated with having a computer (Ui,H) and not having it (Ui,N) can be expressed as:
Thus, household i will choose to have a computer if the utility associated with it is higher than the utility associated with not having: U i,H > U i,N . If we define a variable Y so that Y i,H = 1 if the ith household owns a computer and Y i = 0 if it does not, the probability that the ith household has access to a computer is Pr (
. Normalizing the utility of having no computer at home to zero (U i,N =0), we derive the empirical equation for computer adoption:
In a similar way, we can derive an equation to model the probability of household j to have an available Internet access at home:
where U j,C is the indirect utility associated with being connected to the Internet. Therefore, we can empirically analyze household determinants of computer adoption and Internet access through the estimation of β and θ parameters in the empirical equations (3) and (4). A common econometric approach to estimate these equations by Maximum Likelihood Estimation (MLE) is the Probit model.
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The Probit model assumes that the error term is normally distributed with mean 0 and variance σ equal to 1, and Φ(.) corresponds to the cumulative distribution function for a standard normal random variable. Nonetheless, a possible problem with this approach is that it does not consider the correlation between household choices regarding both computers and Internet. On the one hand, computer adoption is a prerequisite to having an available Internet connection at home. On the other hand, the decision of owning a computer can be founded on the fact that it is a necessary previous step to Internet connection. The key point is that a computer can be either a final good itself or just a requirement to have access to the web, depending on the characteristics of computer use in the household.
The linkage between these decisions raises an important econometric consideration. In fact, maximum likelihood estimation of two correlated Probit models seems to be a not fully efficient econometric procedure choice, as it ignores the correlation between the error terms. A natural extension of Probit estimation that takes into account such a correlation is the Bivariate Probit model (Biprobit) (Greene, 2003) . In this model, the error terms follow a bivariate normal distribution:
The Biprobit model is estimated by Full-Information Likelihood (FIML) procedures, using a likelihood function specified in terms of a standard normal bivariate probability function.
The correlation between the two equations provides a more coherent framework to model both household decisions. However, given the nature of the data, the Biprobit methodology does not consider fully the character of the correlation (selection) between the variables in our empirical case. In fact, computer adoption determines completely the possibility of Internet connection, selecting households that can actually adopt it, and a non-random sample selection generates biased estimates (Heckman, 1979) .
13
12 Some scholars use Logit estimations, assuming an error term logistically distributed (Vicente and Lopez, 2006) . We prefer to use Probit models because of its theoretical extensions associated to the Bivariate Probit methodologies. 13 Also household decision about telephone fixed line access can be seen as correlated with Internet connection. In this case, the three household decisions can be modeled by using a Multivariate Probit analysis. However, this procedure is empirically complicated because the evaluation of the likelihood function requires the computation of trivariate normal integrals (Capellari and Jenkins, 2003 ).
An econometric approach that can be considered to deal with this problem is to specify a Bivariate Probit with sample selection model, and adapt the Heckman two-step procedure to this dichotomous case ( Van de Ven, et al., 1981) . Intuitively, the Heckman procedure deals with sample selection as a specification problem. Hence, it attempts to solve it by inserting a proxy variable that captures the omitted part of the sample truncated mean that is attributable to selection. The Bivariate Probit with sample selection model (Heckprobit) is specified as follows:
Where λ correspond to the inverse Mill's ratio (Heckman correction term) . In this equation, the dependent variable is observed if U i,H = X i β H + ε i,H >0. Thus, the computer adoption equation is specified as a selection equation. Empirically, the procedure follows the next steps. First, the selection equation is estimated by maximum likelihood. Then, this estimation is used to construct the inverse Mill's ratio (λ=φ(X' i θ)/Φ(X' i θ) by using the pseudo residuals. These pseudo residuals represent the unobserved factors that determine household decision on having computer access.
Finally, the selection correction term λ is included in the Probit equation, which is also estimated by maximum likelihood.
b) Empirical Approach
The data used in the econometric section come from the National Household Surveys conducted Table 2 ).
Considering the methodological issues presented in the previous section, our empirical approach for the analysis of ICT determinants in each country is based on the following two equations:
Pr (Computer=1) = Φ (α + β 0 *Income i + β 1 *Education i + β 2 *Users i + β 3 *Rural i + β 4 *Work i + β 5 *
Pr ( 
Where Income corresponds to the per capita equivalent income of the household 14 , Education is the household education level measured by the average level of educational years of adults (age ≥ 18) 15 and Users is the number of individuals potentially capable to use computers in the household (age ≥ 6). These variables are expected to be the most relevant socio-economic and demographic determinants of ICT diffusion. Income has been identified in the literature as a key factor in explaining technology adoption, operating on the household budget constraint (Vicente and Lopez, 2006) . It is supposed to be particularly important in developing countries, where technology diffusion is still in an early stage and prices are relatively high. Also education should be an important driver of adoption, as it is necessary to be somehow technologically-skilled in order to use proficiently computers and the Internet. Finally, the larger the number of potential users in the household, the higher should be the household's utility of adoption.
Students variable correspond to the proportion of students in the household, which is supposed to influence positively the probability of having a computer and Internet connection. In share software and to communicate with a larger number of people (Goolsbee and Klenow, 2002) . The existence of network effect is tested at a specific geographical level for each country due to different data availability: we have calculated penetration rates by Federative Unit in 14 In order to take into account economies of scale in household consumption and obtain more precise income elasticity, we use an equivalent income measure, which is the total household income divided by the so-called LIS (Luxembourg Income Studies) equivalence scale. It is defined as the square root of the number of household members (Atkinson et al., 1995 An important contribution of this paper is the fact that all the independent variables concern the household as a whole. On the contrary, most of the previous literature included in the regressions also variables referred to household head characteristics (e.g. Singh, 2004) . This approach implicitly assumes that the decisions about computer and Internet adoption are taken by the household head. But this is a weak argument, especially in developing countries, where households are larger and a higher number of income earners can belong to the same household.
Then, we argue that decision-making is a more complex process and that it is preferable to model the decision of ICT access on the characteristics of the entire household, considering it as a single unit. 
V. Estimations Results
The estimation results are organized by country: Tables 3 to 9 present the Probit Estimations for both computer and Internet adoption equations. The first column of each set of results contains the baseline estimation, to which we add sequentially the dummy variables (Students, Work and Rural) and the network effects variable in order to check the sensitiveness of the estimated coefficients. We follow this procedure for all countries. As an overall conclusion, estimation results seem to be quite robust to different specifications. Additionally, we extend the analysis for Brazil, Chile and Costa Rica by estimating Bivariate Probit models (Tables 10 to 12) 17 .
In this case, the decision of which Bivariate Probit model is preferred is not straightforward 18 . Econometrically, the Bivariate Probit is estimated simultaneously by Full
Information Maximum Likelihood, and the Bivariate Probit (Heckprobit) with sample selection is estimated in two steps, as described in the previous section. In this sense, the former is more efficient, although, considering the sample selection characteristic of the data 19 , the Heckprobit methodology models better the household decisions. The main issue regarding this methodology is the identification of the selection equation (Greene, 2003) . In fact, consistent estimation in Heckprobit model requires using at least one variable that affects the computer adoption but not the Internet access, in order to permit the proper identification of the estimated coefficient on the selectivity term. 20 The problem is that, empirically, this is not an easy task. We use the computer penetration rate variable (Network i,C ) in the selection equation for identification purposes.
The estimation results for Brazil confirm that income and education are positive determinants of computer and Internet adoption (see Table 3 ). Indeed, the coefficients associated to Income, Education are positive, significant at 1% and fairly stable across the different specifications. Additionally, the positive and significant coefficients of Users for both computer and Internet equations capture two different effects. First, the larger the number of potential users, the higher the household utility associated with having a computer and Internet. Second, larger households are able to spread fixed expenditures on more individuals, increasing de facto their per capita income. With respect to the Students and dummy variables (Work and Rural) the results 17 We include three countries in this estimation set because in these cases the likelihood functions of the Bivariate estimations converged. 18 In those countries where we only implement Probit regressions, the preferred model is the one including all the explanatory variables. 19 Both methodologies are sensitive to departures from normality in the error tem. In fact, the Heckprobit estimation of ϕ in equation (11) is sensitive to normality in ε i , given the construction of λ i invokes the normal assumption
The non-normality in the context of bivariate probability distribution functions is more complex, and it would be much easier remaining within the two-step framework. 20 In the econometric literature there is no consensus regarding this point, as some scholars argue that identification on the basis of functional form is empirically adequate. This argument, founded on the non-linearity of the Probit methodology, is not fully convincing. Furthermore, any worthwhile identification should be achieved through the use of appropriate exclusion restrictions (Puhani, 2000) .
show that estimated coefficients are significant and with the a priori expected signs. In fact, a higher proportion of students in the household raise the probability of ownership, confirming the hypothesis that computer and Internet are often used for education purposes. Also, there is evidence of complementarities between the Internet usage at work and both the computer and Internet adoption at home, with coefficients positive and significant at 1%. This relation, which has not received enough attention in the literature, shows how earlier stages of Internet adoption process in households are strongly influenced by its use in the workplace. A possible explanation refers to the fact that individuals need some training in order to fully exploit the potentialities of the Internet. So, Internet use at work increases the utility of having it at home and then the probability for households to be connected. As expected from the descriptive statistics, household located in rural areas are less likely to own a computer and to have Internet, showing the relative difficult access to ICTs in these areas.
Interestingly, the Network variable is positive and significant at 1%. This suggests the presence of network effects associated to the computer and Internet adoption at federation level.
Thus, households are more likely to own a computer and to have Internet access if a high percentage of people in their federative units have larger ICT penetration. Also, the magnitude of the network effects seems to be higher for Internet than for computer. This fact can be interpreted considering the nature of the Internet technology itself, which is increasingly more useful as the Net is diffused in an area.
The Bivariate Probit estimations for Brazil are displayed in Table 10 . Regardless of some differences in the size of the coefficients -they are relatively lower for the Internet equation in the Bivariate Probit model with sample selection with respect to the Probit estimations -the results are quite similar in their implications. Strikingly, the estimations for the Bivariate Probit and Heckprobit models show that, while both equations are in fact correlated, there is not a statistical selection problem between computer and Internet decisions. Given the nature of these results, we take as our preferred estimation for Brazil the Bivariate Probit model.
The Probit estimation for Chile are displayed in Table 4 . Similarly to Brazil, estimated coefficients are consistent for the different specifications. For instance, variables such as Income, Education, and Users are relevant determinants of both computer and Internet adoption. The variable Students and Work and Rural dummies are also significant at 1% and with the expected sign for the computer adoption. Indeed, households with higher proportion of students, located in urban areas and in which at least one member of the households uses Internet at work are more likely to have computer. In the case of Internet adoption, the results are similar with the only exception of the Work variable coefficient, which is negative and significant at 10%. This suggests that, in Chile, using Internet at work may be a good substitute for being connected at home. In other words, people who are on-line at office may present a lower utility to be connected also at home. Additionally, the Probit results confirm that there are some network effects that influence both computer and Internet adoption. One important detail is that, once it is included the network effect variable in the regressions, the coefficients associated to the Rural variable reduce their magnitude. Intuitively, we think that the Network variable may capture some of the characteristics of the rural areas, introducing some difficulties in isolating their specific effect. Honduras estimation results show that all variables are significant at 1% and they are rather stable across specifications. In Mexico, similarly to the Chilean case, the inclusion of the network effects variable into the estimations cause a reduction on the magnitude of the estimated coefficient and of the standard deviation of the Rural variable. The correlation between these two variables makes difficult to disentangle rural and network effects. Finally, Paraguay estimations reflect the likely results concerning Income and Education (see Table 9 ). However, some outcomes must be mentioned: Users variable does not affect the Internet adoption and Students variable affects computer adoption but not Internet access. Furthermore, once the rural variable is added to the estimation, it proves to be an important driver for both computer and Internet adoption. Nevertheless, when the network variable is included, the estimation presents again the discussed problems with the Rural variable. In fact, in the Internet equation the Rural variable is not significant anymore. As discussed in Grazzi and Vergara (2008) this should be subject of further research.
Given the nature of a non-linear model, the marginal effects are not directly obtainable from the estimated coefficients. For illustration purposes, we only present the marginal effects for Brazil, by using the Probit estimations (see Table 13 ) 22 . For instance, the marginal effects for the income is 0.073 for computer adoption. This implies that, on average and ceteris paribus, an increase of 1% in household per capita income generates a raise of 7.3% in the probability of having computer access. Similarly, households with 1% higher average education are 2% more likely to own a computer, on average and ceteris paribus. Also, on average and ceteris paribus, households located in rural areas are 3.9% and 2.6% less likely to have computer and Internet adoption, respectively. Correspondingly, households having at least one member uses Internet at work are 7.0% and 3.9% more likely to have computer and Internet adoption respectively.
Overall, the econometric evidence is reasonably consistent across the different methodologies, and there are some convincing findings (see Table 14 ). First, income and education are the strongest determinants of ICT access. As expected, households with higher income levels and higher average education are more likely to adopt computer and the Internet.
Similarly, households with students and with a larger number of potential users present higher probability of having ICT access. Second, households located in rural areas are less likely to have ICTs access, showing their relative weak position with respect to the diffusion of technologies. In addition, geographical network effects also seem to be at work at department level and independent of the urban/rural areas. Third, except for Chile, where use of Internet at work is found to be a substitute for home access, in the other considered countries there is evidence of complementarities between use at work and access at home.
22 In a Probit model the marginal changes is a function of the rest of covariates, and it is computed commonly in the mean of the variables. In fact, the marginal effect is given by the expression
We compute the marginal effects at the mean of variables.
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VI. Concluding Remarks
The remarkable social and economic impact of ICTs diffusion over different development dimensions value a deeper analysis of its patterns. This paper focuses on the determinants of computer adoption and Internet access at household level in seven Latin American countries.
Several conclusions can be drawn from both the descriptive and the parametric analysis. First, computer and Internet penetration in Latin America is relatively low if compared with developed world. Nevertheless, there are important differences across countries, showing a high degree of heterogeneity. Second, descriptive data shows how the ICT penetration is mostly concentrated in specific income and education groups and urban areas. Thus, the diffusion of technologies seems to replicate other socio-economic inequalities. Additionally, the comparative analysis shows that countries with lower ICT diffusion levels presents higher penetration inequality across income and educational groups. The importance of ICTs in the development process deserves an increasing effort by international institutions, academia and scholars to achieve a better understanding of their diffusion process. The use of microdata at household level provides an appealing framework to analyze this phenomena. In fact, its implications can clearly support the design of public policies towards to expand the benefits of ICT in all segments of population. Notes: z-statistics in absolute value with robust standard errors in parenthesis. * Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis. * Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis. * Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis. * Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis. * Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis; * Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis; * Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis; * Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis; Significant at 10%; ** Significant at 5%, *** Significant at 1%. Notes: z-statistics in absolute value with robust standard errors in parenthesis, Significant at 10%; ** Significant at 5%, *** Significant at 1%. a In the case of dummy variables, the marginal effect correspond to a discrete change of the variable from 0 to 1, i.e. impact effects; Coefficients z-statistics with robust standard errors in parenthesis, * Significant at 10%; ** Significant at 5%, *** Significant at 1%. 
